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$GSp_{n}(\mathbb{Q})_{+}=\{g\in GL_{2n}(\mathbb{Q})|\exists\mu(g)\in \mathbb{Q}>0s.t$ . $gJ_{n}{}^{t}g=\mu(g)J_{n}\}$ ,
$Sp_{n}(\mathbb{Q})=\{g\in GL_{2n}(\mathbb{Q})|gJ_{n}{}^{t}g=J_{n}\}$
. $J_{n}=(-I_{n} I_{n}),$ $I_{n}$ $n$ .
$n$
$H_{n}=\{Z\in M_{n}(\mathbb{C})|{}^{t}Z=Z,$ ${\rm Im}(Z)>0\}$
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. , $M_{n}(\mathbb{C})$ $\mathbb{C}$ $n$ , ${\rm Im}(Z)$
$Z$ , $>0$ . $GSp_{n}(\mathbb{R})_{+}$ $H_{n}$ $9^{Z=(AZ+}$
$B)(CZ+D)^{-1},$ $g=(\begin{array}{ll}A BC D\end{array})\in GSp_{n}(\mathbb{R})_{+},$ $Z\in H_{n}$ . $\rho$
$GL_{n}(\mathbb{C})$ $m$ . $g=(\begin{array}{ll}\mathcal{A} BC D\end{array})\in GSp_{n}(\mathbb{R})_{+}$ ,
$Z\in H_{n}$ , $J(g, Z)=\rho(CZ+D)^{-1}$ . $\Gamma$
$Sp_{n}(\mathbb{Q})$ . $\Gamma$ $\rho$ $n$
$S_{\rho}(\Gamma)$ .
$S_{\rho}(\Gamma)=\{\begin{array}{l}f. H_{n}arrow \mathbb{C}^{m}|f is holomorphic,J(\gamma, Z)f(\gamma\cdot Z)=f(Z)(\forall\gamma\in\Gamma, \forall Z\in H_{n}), \} .\end{array}$
$\sup_{Z\in H_{n}}||\rho({\rm Im}(Z)^{1/2})f(Z)||_{\mathbb{C}^{m}}<+\infty$
$S_{\rho}(\Gamma)$ . $\alpha\in$
$GSp_{n}(\mathbb{Q})_{+}$ , $\Gamma\alpha\Gamma=\bigcup_{t=1}^{u}\Gamma\alpha_{t},$ $(\alpha_{t}\in GSp_{n}(\mathbb{Q})_{+})$ .
$T=[\Gamma\alpha\Gamma]$
$(Tf)(Z)= \mu(\alpha)^{k_{1}+k_{2}+\cdots+k_{n}-\frac{n(n+1)}{2}}\sum_{t=1}^{u}J(\alpha_{t}, Z)f(\alpha_{t}\cdot Z)$
, $f\in S_{\rho}(\Gamma)$ . , $(k_{1}, k_{2}, \ldots, k_{n})(k_{1}>$
$k_{2}>\cdots>k_{n}>0)$ $\rho$ . ,
$\tau f\in S_{\rho}(\Gamma)$ , $T$ $S_{\rho}(\Gamma)$ . $L$
. , $T$





Eichler . , [17, Chapter
6$]$ .
3.1. (cf. [17, Theorem 6.4.91). $n=1_{f}\rho=\det^{k},$ $k>2$
. 7 $-1_{2}\in\Gamma,$ $k$ ,
$(\begin{array}{l}010-1\end{array})\Gamma\alpha\Gamma(\begin{array}{l}100-1\end{array})=\Gamma\alpha\Gamma$ . ,





. $\{\gamma\}_{\Gamma}$ $\gamma$ $\Gamma\sim$ .
$Z(GL_{2}(\mathbb{Q}))$ $GL_{2}(\mathbb{Q})$ . $vol$ $x+yi\in H_{1}$
$y^{-2}dxdy$ . ,
$\gamma \text{ _{}l}\nu(\gamma)^{\frac{1}{2}}(\begin{array}{ll}\theta cos sin\theta-sin\theta \theta cos\end{array})(\sin\theta\neq 0)$ $SL_{2}(\mathbb{R})$ -
. , $\gamma$ $\mu(\gamma)^{\frac{1}{2}}(\begin{array}{ll}\lambda 00 \lambda^{-1}\end{array})$
$(\lambda>1)$ $SL_{2}(\mathbb{R})$ - , $\gamma$ $\Gamma$ cusp
. $\gamma$ $Z(GL_{2}(\mathbb{Q}))$ . ,
$\gamma \text{ _{}r}$ $\xi\in SL_{2}(\mathbb{Q})$ $\gamma=\mu(\gamma)^{\frac{1}{2}}\xi^{-1}(_{0}^{1}$ $h(\gamma)1)\xi$
$(h(\gamma)\neq 0)$ . ,




$T(m)=\{(\begin{array}{ll}a bc d\end{array})\in M_{2}(\mathbb{Z})|ad-bc=m\}$
.
. $T(m)= \bigcup_{ab=m,a|b}\Gamma(\begin{array}{ll}a 00 b\end{array}) \Gamma$ , $\Gamma\alpha\Gamma$
.
32. (cf. [26]) $\Gamma=SL_{2}(\mathbb{Z}),$ $k>2,$ $k$ . ,
tr$(T(m))$ $=$ $- \frac{1}{2}\sum_{t^{2}\leq 4m}P_{k}(t, m)H(4m-t^{2})$
$- \frac{1}{2}\sum_{dd=m}\min(d, d’)^{k-1}$ .
. $\eta+\overline{\eta}=t,$ $\eta\overline{\eta}=m$ ,
$P_{k}(t,$ $m)=\{\begin{array}{ll}(k-1)m^{(k-2)/2} (\eta=\overline{\eta})(\eta^{k-1}-\overline{\eta}^{k-1})(\eta-\tilde{\eta})^{-1} (\eta\neq\overline{\eta}).\end{array}$
$H(n)$ , $n=0$ $H(0)=- \frac{1}{12}$ , $n>0$
$-n$ $SL_{2}(\mathbb{Z})$ , $x^{2}+y^{2}$































(1)(2) (cf. [2, 3, 4]).
,
.




$P(\mathbb{Q})=M(\mathbb{Q})\cdot N(\mathbb{Q})$$P(\mathbb{Q})=\{(*0$ $**I\in G(\mathbb{Q})^{1}\}$ ,
$N(\mathbb{Q})=\{$$M(\mathbb{Q})=\{(\begin{array}{l}*00*\end{array})\in G(\mathbb{Q})^{1}\}$ , $(\begin{array}{l}1*01\end{array})\in G(\mathbb{Q})^{1}\}$
. .
$G( \mathbb{Q})^{1}=\bigcup_{m=1}^{v}\Gamma h_{m}P(\mathbb{Q})$ (disjoint union) $(h_{m}\in G(\mathbb{Q})^{1}, h_{1}=I_{4})$ .
$\Gamma$ .
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4.1. $m(1\leq m\leq v)$






$Sp_{2}(\mathbb{Z}),$ $K(p)$ $\Gamma_{0}(p)$ .
, .
.
42. $\alpha^{*}=\mu(\alpha)\alpha^{-1}$ . , $\Gamma\alpha\Gamma=\Gamma\alpha^{*}\Gamma$ .








$C(\gamma;G(\mathbb{R})^{1})=\{g\in G(\mathbb{R})^{1};g\gamma=\gamma g\}$, $C(\gamma;\Gamma)=C(\gamma;G(\mathbb{R})^{1})\cap\Gamma$
. $G(\mathbb{R})^{1}$ $C$ , $\overline{C}=\{\pm I_{4}\}\cdot C/\{\pm I_{4}\}$
. $\gamma$ $\Gamma\alpha\Gamma$ ,
. , principal unipotent , $\pm(\begin{array}{ll}I_{2} S I_{2}\end{array})$
$(\det(S)<0,$ $-\det(S)\not\in(\mathbb{Q}^{x})^{2})$ $G(\mathbb{Q})$- , , $\mathbb{Q}$
.
, . $\{\gamma\}_{\Gamma}$
$C(\gamma;G(\mathbb{R})^{1})$ , $C_{0}(\gamma;G(\mathbb{R})^{1})$ .
2,3 ,
. $C_{0}(\gamma;\Gamma)=C_{0}(\gamma;G(\mathbb{R})^{1})\cap\Gamma$
. $C_{0}(\gamma;G(\mathbb{R})^{1})$ (i) $C_{0}(\gamma;G(\mathbb{R})^{1})$
$Aa$ , (ii)vol $(C_{0}(\gamma;\Gamma)\backslash C_{0}(\gamma;G(\mathbb{R})^{1}))<+\infty$ ,
(iii) $[C(\gamma;\Gamma) :C_{0}(\gamma;\Gamma)]<+\infty$ , .
, $s$ $v(Z, s)(Z\in H_{2})$
. .
Bergman $\psi(g, Z)$
$\psi(g, Z)=C_{k,j}$ . tr $[J( \gamma, Z)\rho(\frac{\gamma\cdot Z-\overline{Z}}{2i})^{-1}\rho({\rm Im}(Z))]$ ,




$J_{0}(\gamma;s)$ . $dZ=\det(Y)^{-3}dXdY(Z=X+Yi,$ $dX,dY$







. , $\gamma_{s}$ (resp. $\gamma_{s}’$ ) $\gamma$ (resp. $\gamma’$ )
. $[\gamma]_{\Gamma}$ $\gamma$ .
$\mathcal{O}$-equivalence class (cf. [4]) ,
. $[\gamma]_{\Gamma}$ $\Gamma$-
$\sim$ . , $[\gamma]_{\Gamma}/\sim$ $[\gamma|_{\Gamma}$
. $Z(\Gamma)$ $\Gamma$ , $\#(Z(\Gamma))$ .
4.3. $T=[\Gamma\alpha\Gamma],$ $\rho=\det^{k}\otimes Sym_{j}(Sym_{j}$ $j$
) , $k$ 5 . $\Gamma\alpha\Gamma$




$+ \frac{\mu(\alpha)^{j+2k-3}}{\#(Z(\Gamma))}\sum_{[\gamma]_{I^{\backslash }}}\frac{vol(\overline{C}_{0}(\gamma;\Gamma)\backslash \overline{C}_{0}(\gamma;G(\mathbb{R})^{1}))}{[\overline{C}(\gamma;\Gamma):\overline{C}_{0}(\gamma;\Gamma)]}\lim_{sarrow+0}\sum_{\gamma’\in[\gamma]_{\Gamma}}J_{0}(\gamma’;s)$
$+ \frac{\mu(\alpha)^{j+2k-3}}{\#(Z(\Gamma))}\sum_{[\gamma]_{\Gamma}}vol(\overline{C}_{0}(\gamma;\Gamma)\backslash \overline{C}_{0}(\gamma;G(\mathbb{R})^{1}))$
$\cross\lim_{sarrow+0}\sum_{\gamma’\in[\gamma]_{\Gamma/\sim}}\frac{J_{0}(\gamma’;s)}{[\overline{C}(\gamma’;\Gamma):\overline{C}_{0}(\gamma’;\Gamma)]}$ .






. $\gamma$ . $\gamma$
, $\mu(\gamma)^{(j+2k)/2}$ xlim$sarrow+0J_{0}(\gamma;s)$













$(k(\theta)=(\begin{array}{lll}\theta cos sin \theta-sin\theta cos \theta\end{array}),$ $\lambda>1,$ $\sin\theta\neq 0)$ . $\{\gamma\}_{G(\mathbb{Q})}\cap$
$P(\mathbb{Q})=\emptyset$ , . $\{\gamma\}_{G(\mathbb{Q})}\cap P(\mathbb{Q})\neq\emptyset$
. $C_{0}(g^{-1}\gamma g;G(\mathbb{R})^{1})=\{I_{4}\}$ . Hirai
(cf. [12])
$\lim_{sarrow+0}J_{0}(\gamma;s)=\mu(\gamma)^{-(j+2k)/2}\cross$
$\ovalbox{\tt\small REJECT}(\lambda-\lambda^{-1})(e^{i\mu}-e^{-i\mu})(\lambda^{-1}e^{i\mu}-\lambda e^{-i\mu})(\lambda^{-1}e^{-i\mu}-\lambda e^{i\mu})\lambda^{-(j+2k-3)}(e^{-i(j+1)\mu}-e^{i(j+1)\mu})$
. . , $\Gamma=Sp_{2}(\mathbb{Z})$ ,
$\gamma=(\begin{array}{lll}0 0m 0-m 00 00 00 10 0-1 0\end{array})(m\in \mathbb{Z}>0)$ . $\mu(\gamma)=m$
, $\lambda=m^{1/2},$ $\theta=\pi/2$ . $i$ , $0$
. $i$ . ,
$\lim_{sarrow+0}J_{0}(\gamma;s)=-\frac{(-1)^{j/2}}{m^{k+j/2}(1+m^{-1})(1-m^{-1})^{2}}$ .














$\gamma$ $[\gamma]_{\Gamma}$ . ,
$n\in \mathbb{Z},$ $a\in \mathbb{Q}$
$;$ $g^{-1}$
$n+a\neq 0$







$(_{c}^{a}$ $db$ $=(_{0}^{1}$ $w1$ $(_{0}^{v}$ $v^{-1}0$ $(_{-\sin\theta}\cos\theta$ $\cos\theta\sin\theta$






$=$ $-\mu(\gamma)^{-(j+2k)/2}\cross(1-i\cdot\cot^{*}\pi a)\cross 2^{-5}\pi^{-1}$
$\cross\{(-1)^{k-2}(j+k-1)-(-1)^{j+k-1}(k-2)\}$
. , $\cot^{*}\theta=\cot\theta(\theta\neq n\pi),$ $0(\theta=n\pi)$ .
.
$g\in G(\mathbb{Q})$ ,
$\gamma=g\cdot\mu(\gamma)^{1/2}(\begin{array}{ll}I_{2} S I_{2}\end{array})\cdot g^{-1}\in\Gamma\alpha\Gamma$
( $S$ $\det(S)>0$ 2 ) $\gamma$ $[\gamma|_{\Gamma}$
. $V$ 2 . 4.1 ,
$GL_{2}(\mathbb{Q})$ $\Gamma_{M}$ , $v$ $\Gamma_{M}$- $L_{1}$ , $L_{1}$
$V(\mathbb{Q})$ $\Gamma_{M}$- $L$ $[L:L_{1}]<+\infty$
$[\gamma]_{\Gamma}=g\cdot\{\mu(\gamma)^{1/2}(\begin{array}{ll}I_{2} S I_{2}\end{array})$ ; $\det(S)>0,$ $S\in L\}\cdot g^{-1}$
, $[\gamma]_{\Gamma}/\sim$ $L/\Gamma_{M}$
. $\Gamma_{M}$ $L$ , $g\in\Gamma_{M},$ $x\in L$ $x\mapsto gx{}^{t}g$
200
.$C_{0}(.\gamma;G(\mathbb{R})^{1})=g\cdot\{(\begin{array}{ll}I_{2} T I_{2}\end{array})\in G(\mathbb{R})^{1}\}\cdot g^{-1}$
. $g$ $V(\mathbb{R})$
. ,
$J_{0}( \gamma;s)=\{\mu(\gamma)^{-(j+2k)/2}\cross\frac{(j+1)}{2^{3}\pi^{2}}+o(s)\}\cross\frac{e^{\pm\pi i(-3-2s)/2}}{(\det S)^{s+3/2}}$
. , $S$ $+,$ $S$ -
. 4.2 Shintani[22] ,
$\lim_{sarrow+0}\sum_{\gamma’\in[\gamma]_{\Gamma/\sim}}\frac{J_{0}(\gamma^{l};s)}{[\overline{C}(\gamma’;\Gamma):\overline{C}_{0}(\gamma’;\Gamma)]}$
$=$ $\mu(\alpha)^{-(j+2k)/2}c_{k,j}^{-1}x\frac{(j+1)}{2^{2}\cdot\pi}x\frac{1}{[\Gamma_{M}:(\Gamma_{M})_{+}]}x\frac{vo1((\Gamma_{M})_{+}\backslash H_{1})}{vo1(L\backslash SM(2;\mathbb{R}))}$
. , $(\Gamma_{M})_{+}=\{g\in\Gamma_{M} ;\det(g)>0\},$ $H_{1}$
$y^{-2}dxdy$ $(x+y’=$ $\in H_{1}),$ $vol(L\backslash SM(2, \mathbb{R}))=[L :L_{1}]^{-1}\cross\int_{V(\mathbb{R})/L_{1}}dv$





, $[$19, 6, 7, 9, 25] ,




















$J_{0}(\gamma;s)$ . $J_{0}(\gamma;s)$ $s$
$sarrow+0$ .
. [19, 9] , $S$






Gottschling, Ueno (cf. [24, 9]).
Hashimoto-Ibukiyama ,
,










$Sp_{2}(\mathbb{R})$ unitary dual , $m_{\pi}$ $\pi$
. $\pi(m_{1}, m_{2})$ Harish-Chandra parameter $(m_{1}, m_{2})$
. $m_{1}>m_{2}>0$ (resp. $0>m_{1}>$
$m_{2})$ $\pi(m_{1}, m_{2})$ minimal $K$-type $\det^{m2+2}\otimes Sym_{m_{1}-m_{2}-1}$ (resp.
$\det^{m_{2}-1}\otimes Sym_{-m_{1}+m_{2}+1})$ (resp. ) ,
$m_{1}>-m_{2}>0$ $($resp. $-m_{2}>m_{1}>0)$ $\pi(m_{1}, m_{2})$ minimal
K-type $\det^{m_{2}}\otimes Sym_{m_{1}-m_{2}+1}$ $($ resp. $\det^{m_{2}-1}\otimes Sym_{m_{1}-m_{2}+1})$
.





$m_{\pi(l_{1},l_{2})}=m_{\pi(-l_{2},-l_{1})}$ , $m_{\pi(l_{1},-l_{2})}=m_{\pi(l_{2},-l_{1})}$ .
, $m_{\pi(l_{1}-l_{2})}$
. $\Gamma_{2}(1)=Sp_{2}(\mathbb{Z}),$ $\Gamma_{2}(N)=\{\gamma\in\Gamma_{2}(1))|\gamma\equiv I_{4}(mod N)\}$
. .
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$-2^{-3}\cdot 3\cdot 5(l_{1}-l_{2})-2^{-2}\cdot 3\cdot 5(l_{1}+l_{2})$
$+2^{-2}\cdot 3^{2}\cdot 5+2^{-3}\cdot 5(-1)^{l_{2}}l_{1}l_{2}$
$-2^{-3}\cdot 3\cdot 5(-1)^{l_{2}}(l_{1}+l_{2})+2^{-3}\cdot 3^{2}\cdot 5(-1)^{l_{2}}$.
$\Gamma_{2}(1)$ , $m_{\pi(l_{1},l_{2})}$
$\dim_{\mathbb{C}}S_{\det^{k}}(SL_{2}(\mathbb{Z}))$ .
62. $l_{1}-l_{2}\geq 2_{f}l_{2}\geq 3,$ $l_{1}-l_{2}$ . $\Gamma=\Gamma_{2}(1)$ ,
$m_{\pi(l_{1},-l_{2})}=m_{\pi(l_{1},l_{2})}+\dim_{\mathbb{C}}S_{\det^{l_{1}-l_{2}+1}}(SL_{2}(\mathbb{Z}))x\dim_{\mathbb{C}}S_{\det^{l_{1}+l_{2+!}}}(SL_{2}(\mathbb{Z}))$ .
$m_{\pi(l_{1)}l_{2})}$ $\dim_{\mathbb{C}}S_{\det^{k}}(SL_{2}(\mathbb{Z}))$ ,





Saito-Kurokawa lifting type , $Sp_{2}(\mathbb{Z})$
Yoshida lifting type
. , $\det^{k}\otimes Sym_{j}$
$(k\geq 5, j>0),$ $Sp_{2}(\mathbb{Z})$ Saito-Kurokawa
lifting type , L-packet $Sp_{2}(\mathbb{Z})- fixed$ vector
.
Hiraga[12] , regular condition pseudo-
coefficient , .





$\thetaarrow stable$ Siegel parabolic subalgebra minimal
K-type $\det^{1-k}\otimes Sym_{2k-2}$ $A_{q}(\lambda)$ $L_{dis}^{2}(\Gamma_{2}(1)\backslash Sp_{2}(\mathbb{R}))\ovalbox{\tt\small REJECT}$
.
Miyazaki[18] , $k$ , $S_{2k-2}(SL_{2}(\mathbb{Z}))$ $m(k)$
.
, $\dim_{\mathbb{C}}S_{\det^{l_{1}+\downarrow 2+1}}(SL_{2}(\mathbb{Z}))-m(l_{1}+l_{2}+1)$
Maass space . , , Saito-
Kurokawa lifting $\det^{k},$ $Sp_{2}(\mathbb{Z})$
L-packet $Sp2(\mathbb{Z})- fixed$ vector
203
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